Heterogeneous DNA methylation status of the regulatory element of the mouse Oct4 gene in adult somatic cell population.
The transcription factor Oct4 is specifically expressed in the germ line and pluripotent stem cells, and is indispensable for normal mouse development. To understand the epigenetic control of Oct4 expression, we examined the DNA methylation pattern of the Oct4 regulatory element in various types of cells. Bisulfite analysis showed that the regulatory element was unmethylated in P19 embryonal carcinoma cells, which robustly express Oct4. By contrast, the regulatory element was distinctly methylated in somatic cells, including cell lines, such as NIH3T3 embryonic fibroblast and Hepa1-6 hepatoma, as well as tissues from the adult body, such as liver, spleen, and cumulus cells. However, we found that the extent of methylation was considerably heterogeneous among the alleles in the adult somatic cells. Using a luciferase reporter construct, we demonstrated that the extent of methylation directly affects the efficiency of gene expression driven by the Oct4 regulatory element in P19 cells. These results raise the possibility that the epigenetic status of Oct4 is heterogeneous among a population of somatic cells, which may affect the efficiency of Oct4 reactivation after somatic cell nuclear transfer.